Background and Purpose-In Asia, there has been no international study to investigate the risk factors for early death in patients with ischemic stroke and intracerebral hemorrhage. Methods-We conducted a prospective study of consecutive patients with acute stroke who were admitted to 36 participating hospitals in China, India, Indonesia, Korea, Malaysia, the Philippines, Singapore, Taiwan 
S troke is one of the leading causes of death in the world. In Asia, the problem of stroke has a particularly strong impact, not only because more than half of the world's population lives in Asia, but stroke is the predominant vascular disease in many parts of Asia. 1 In 1990 alone, the World Health Organization estimated that there were 2.1 million people who died of stroke in Asia. 2 The burden of stroke is likely to increase substantially in the future because of the aging population. Apart from implementing effective stroke prevention programs, identification of factors associated with more severe stroke may help to ease the burden of this coming epidemic.
Despite the importance of stroke in Asia, there have been very few prospective international studies of stroke within this region. Stroke is a heterogeneous disease. Ischemic and hemorrhagic strokes are the 2 main types of stroke, with very different pathogenesis and outcome. Ideally, the risk factors for death in each type of stroke should be studied separately, but limited data are available. We sought to investigate the risk factors for early death in patients with ischemic stroke or intracerebral hemorrhage (ICH) by performing a prospective international hospital-based study of consecutive patients with acute stroke in Asia.
Subjects and Methods
The Asian Acute Stroke Advisory Panel consisted of a group of neurologists who were interested in the study of acute stroke in Asia. For 3 months in 1996 to 1997, each participating hospital enrolled consecutive patients with acute stroke who were admitted within 1 week of onset of symptoms. Participating hospitals were located in China, India, Indonesia, Korea, Malaysia, the Philippines, Taiwan, Thailand, Singapore, and Vietnam ( Figure) . The names of the participating hospitals and the collaborators are listed in the Appendix. To ensure quality data, the coordinators of each country were experts on stroke in their own countries, and most of the participating hospitals were affiliated with local medical schools. We defined acute stroke as "rapidly developing clinical signs of focal (or global) disturbance of cerebral function, with symptoms lasting 24 hours or longer or leading to death, with no apparent cause other than of vascular origin," according to the World Health Organization criteria. We used a standardized data sheet to record the demographic variables including country, race, sex, and age. History of hypertension, diabetes mellitus, stroke or transient ischemic attack, ischemic heart disease, valvular heart diseases, and rheumatic heart disease were also noted. We defined hypertension as a previous record of at least 2 blood pressure readings of Ͼ160/90 or the requirement of regular intake of antihypertensive drug(s). We defined diabetes as having a fasting plasma glucose level of Ͼ7.8 mmol/L (140 mg/dL), a random glucose level of Ͼ11.1 mmol/L (200 mg/dL), or the requirement of regular hypoglycemic drugs. Because in many Asian countries the primary health care and screening program for cardiovascular risk factors were not as advanced as in the developed countries, some patients with hypertension and diabetes were not diagnosed before stroke. Therefore patients who required regular use of antihypertensive agents and hypoglycemic agents on discharge from the hospital (excluding the acute-phase changes) were also regarded as hypertensives and diabetics. Atrial fibrillation was defined by a positive history or the presence of atrial fibrillation on the ECG during hospital stay. History of ischemic heart diseases included previous known myocardial infarct and angina according to the patient's medical record. History of cerebrovascular diseases included old stroke and transient ischemic attack. Patients were regarded as a nonsmoker if they never smoked, as an ex-smoker if they stopped smoking for Ͼ3 months, and as a current smoker if they still smoked within the last 3 months. Current regular uses of antiplatelet drugs or warfarin preceding the indexed stroke were also noted. Because aspirin constituted Ͼ99% of antiplatelet agents used in Asia (personal communications among members of our study groups), we decided not to register the names of other antiplatelet agents used in order to keep the data sheet simple. On discharge from acute hospitals, the length of stay and death were recorded. The discharge status, whether dead or alive, was used as the dependent variable for statistical analysis. Because a history of previous stroke could be a potential risk factor for early death and inclusion of recurrent stroke better reflected the true impact of stroke, patients with a history of stroke or transient ischemic attack were also included. 3 Stroke types were classified into ischemic stroke, ICH, subarachnoid hemorrhage (SAH), and uncertain stroke type. Either computed tomography (CT) or magnetic resonance imaging (MRI) scan of the brain was required for the diagnosis of ischemic stroke and intracerebral and SAH. Patients without neuroimaging investigations were classified as having uncertain stroke type. Statistical analyses included only patients with neuroimaging that did not show SAH.
Statistical Analyses
Separated statistical analyses were performed for ischemic stroke and ICH. Univariate analysis was first performed with demographic characteristics and the risk factors of stroke by cross-tabulations with 2 or Fisher's exact tests for the unadjusted odds ratios (ORs). Then, a logistic multiple regression model was used 4 because its ␤-coefficient might be transformed as adjusted ORs for each independent factor, which indicated the magnitude of the risk factor effect. A logistic regression model determined the factors that might significantly influence early death. All probability values shown were based on the Wald test. In both univariate and multivariate analyses, ORs with 95% confidence intervals (CIs) were used to estimate the effects of each factor on the discharge status after stroke admission. The independent variables included demographic variables: age (classified into 3 groups as Յ55 years old, 56 to 75 years old, and Ն76 years old) and sex. Other risk factors were entered as categorical data. All statistical analyses were performed with the SPSS 8.0 package, with statistical significance at 0.05 (2-sided).
Results
We enrolled 3670 patients. The mean age was 62, and 2138 patients (58%) were male. The ethnic composition of the patients with stroke consisted of 1463 (40%) Chinese, 570 (16%) Koreans, 410 (11%) Indians, 353 (10%) Filipinos, 290 (8%) Indonesians, 240 (7%) Vietnamese, 234 (6%) Thais, 88 (2%) Malays, and 8 white subjects. Patient characteristics for type of stroke are summarized in Table 1 . CT or MRI scans were performed in 93% of patients.
According to our classification, 2403 patients had ischemic stroke, 783 had ICH, 114 patients had SAH, and 370 had uncertain stroke type. Patients with SAH or uncertain stroke type were excluded from further analysis. Case fatality for ischemic stroke was 8.8% and for ICH, 29.8%. Death occurred after a mean of 12.9 days (median 6 days) after admission for ischemic stroke and 7.3 days (median 3 days) for ICH. The estimated ORs for early death obtained among patients with ICH and patients with ischemic stroke, together with the 95% CIs and probability values, are shown in Table  2 . In summary, among patients with ischemic stroke, prior use of antiplatelet drugs before stroke (OR 0.53; 95% CI 0.30 to 0.95) and relatively younger age group 56 to 75 years (OR Geographic distribution of hospitals that participated in the study in Asia. A post hoc subgroup analysis was performed to investigate whether there were regional differences in death rates. Because China provided the largest number of patients in the data set, China was used as the reference group in the multivariate analysis including demographics and risk factors. Among patients with ischemic stroke, Korea (OR 0.23; 95% CI 0.11 to 0.46) and India (OR 0.19; 95% CI 0.07 to 0.49) had significantly lower death rates, whereas Thailand (OR 5.30; 95% CI 2.86 to 9.84) had significantly higher death rates. Among patients with ICH, Korea (OR 0.03; 95% CI 0.00 to 0.23) and India (OR 0.42; 95% CI 0.19 to 0.92) had significantly lower death rates, whereas Thailand (OR 2.27; 95% CI 1.11 to 4.63) had significantly higher death rates.
Discussion
In general, the risk factors for early death after acute stroke in Asia mirror those in Europe and North America. For example, elderly and diabetic patients have a uniformly higher death rate regardless of the type of stroke in Asia. The detrimental effects of diabetes on the outcome of cerebrovascular disease are in accord with previous reports that diabetics have poorer outcome after stroke and coronary artery disease than nondiabetics. [5] [6] [7] This observation may have important implications. For future estimation of the burden of stroke in elderly and diabetic patients, it would be important to take into account the excessive morbidity and mortality rates of these patients. The aging populations and the escalating number of diabetes in Asia add more significance to our observations.
In patients with ischemic stroke, our data show that atrial fibrillation and ischemic heart disease are independent risk factors for early death. Among different types of ischemic stroke, cardioembolic stroke tends to be more severe. 8 In 2 population-based studies in Rochester and in Framingham, the ORs for stroke death were 1.7 and 2.0 for patients with atrial fibrillation. 9, 10 The magnitude of the hazard associated with atrial fibrillation is similar to our data, which show an OR of 2.23. The concurrence of our results with results from studies in other populations further strengthens the external validity of our study. Our data also suggest that ex-smokers have a higher mortality rate compared with that of current smokers. We suspect that there are confounding variables such as malignancy and chronic lung diseases that might prompt patients to stop smoking. The presence of comorbidity may be the cause of the increased mortality rates. When we reclassify patients as "never-smoker" or "ever-smoker," there is no difference in mortality rates between these 2 groups (OR 0.97; 95% CI 0.64 to 1.48).
One important finding of this study was the observation that prior use of antiplatelet drugs, mainly aspirin, nearly halved the risk of early death among patients with ischemic stroke. The benefit of antiplatelet drugs in the secondary prevention of stroke and cardiovascular diseases is now firmly established. 11 However, ischemic stroke may still occur in patients taking regular antiplatelet drugs. In this group of patients, it remains uncertain whether prophylactic use of aspirin reduces the severity of subsequent stroke. In other clinical situations in which acute arterial occlusion occurs, aspirin has been shown to abate the clinical manifestation. 12 In cerebrovascular disease, Grotta and colleagues 13 showed that patients who had a stroke while taking aspirin tended to have a less severe stroke. Recently, Karepov and colleagues 14 observed a 34% reduction in risk of early death among 2113 patients with ischemic stroke. Although the risk reduction of early death was not statistically significant in this study, only 125 (6%) patients were taking aspirin and thus the interpretation might be subject to a type 2 error. In our AASAP Stroke Registry, 347 (14%) patients were taking aspirin. With improved statistical power, our data confirmed the protective effect of aspirin in reducing the risk of early death. Another important difference was that in Karepov and colleagues' study, only 78% of patients had CT scans done. Patients with ICH could have been included in the analysis, probably diluting the benefit of aspirin. In contrast, our analysis only included those patients with neuroimaging examinations. The mechanism of the protective effects of aspirin is presumably related to its antiplatelet effect. Inhibited platelet aggregation may reduce thrombus formation and propagation, resulting in a smaller brain infarct. Moreover, there has been recent interest in the neuroprotective effects of aspirin on ischemic brain. 15, 16 Although ischemic stroke outnumbered ICH by 3 to 1, there were more deaths in the patients with ICH (233 vs 211 deaths) because of the high death rate of ICH. Our data suggest that hypertension is associated with significantly lower mortality rates in patients with ICH. This finding is intriguing and has not been well documented in the literature. It is likely that nonhypertensive patients had other underlying causes such as amyloid angiopathy or occult angioma, 17 which might be more severe and cause worse outcomes. This observation needs to be replicated in future studies, which should include more detailed information regarding the blood pressure levels, types of antihypertensive drugs taken, whether blood pressures were acutely lowered, and evidence of end-organ damage from long-standing hypertension. Because this study was the first of its kind in this region and with limited resources, we did not record these variables in our data sheet.
A post hoc subgroup analysis showed that patients in Thailand had significantly higher death rates, whereas patients in Korea and India had significantly lower death rates irrespective of the stroke type. These findings should be viewed with caution because the criteria for hospital admission were different in different countries. For example, the Siriraj Hospital in Thailand is a center of excellence for stroke and therefore might attract patients with more severe stroke from other parts of Bangkok. These differences, however, should not overshadow the similarity of death rates among China, Indonesia, Malaysia, the Philippines, Singapore, Taiwan, and Vietnam.
There are several limitations of this study. Because this was a hospital-based study, patients with mild stroke who did not report to a hospital may have been excluded. However, our findings of some of the well-known prognostic factors such as atrial fibrillation are similar to other population-based studies. There also may be differences in the admitting policies among different participating hospitals. In some hospitals, patients with ICH were admitted to the surgical wards. We tried to overcome this problem by attempting to include all patients with stroke in different departments that we were able to trace. Stroke registries, nevertheless, have contributed substantially toward our understanding of stroke. Other limitations included lack of detailed clinical information of individual patients. For the individual patient, the best predictors for early death relate to the size and location of cerebral hematoma or infarct. Depressed level of consciousness and severe neurological deficits are well-documented poor prognostic factors. 18, 19 These variables, however, merely reflect the effect of stroke and provide limited information on the stroke mechanism. Risk factors such as diabetes and atrial fibrillation may provide better insight into the underlying cause of stroke in individual patients.
The strength of this study is the prospective design, uniform data acquisition form, and the ability to collect a large number of patients within a short time. More importantly, Ͼ93% of patients with stroke had confirmatory CT or MRI scans. Thus we were able to limit the analysis to those patients with neuroimaging while retaining statistical power to identify important risk factors for early death among patients with hemorrhagic and ischemic strokes separately. Subsequently, the observed statistical associations are robust.
In summary, our data suggest that prophylactic use of antiplatelet drugs before stroke reduce the risk of early death in patients with ischemic stroke. This benefit complements the mounting evidence in support of the use of antiplatelet drugs for patients at high risk of ischemic stroke. Advancing age, diabetes, and atrial fibrillation are not only risk factors for stroke but are risk factors for more severe stroke. Among patients with ICH, young age group and hypertension were associated with lower death rates, though no clear explanation for the hypertension association could be discerned from the data available. More importantly, our study shows that it is feasible to conduct a multicenter study on stroke in Asia with very limited resources. This may lay the foundation for further collaborative study of stroke in this region.
